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3. ?????????????????, ????????????????????????, ?? 214081) 
??: 2004? 2?? 2005? 11????????? 206??(Cyprinus carpio)??????? 11?, ??
???? 3 ?, ?? 5 ?, ??? 2 ?, ?? 1 ???????? 45.63%, ??????? 4.23±12.65, ?
?????? 9.29±17.48, ???????? (Aspidogaster ijimai)????? (25.24%)???????
(1.76±6.46)??, ?????(Carassatrema lamellorchis)?????(25.00±46.68)????????????
???????????(Cucullanus cyprini)?, ???????????????, ?????????
? 4.63, ?????? 0.60, ???????????????, ????????????????, ?
??????????????????? 1?4 ???, ????? 11 ??????????????; 
???????????(Asymphylodora japonica)???????(Khawia sinensis)??????????
?? (Rhadinarhynchus cyprini); ?????????? (Contracaecum sp.)????????????
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Nie, et al.[5]?Bush, et al.[9]?????[10], ? SPSS
??? EXCEL?????????????? 
1.2  ???????????????????[5, 10] 
???????????: ??? G-test (G-test 
of heterogeneity) ??????????????; 
Kruskal-Wallis H Test?????????????
???;  
????????: DI=??(S2)/??( X ), ?
DI >1 ?????, DI =1?????, DI < 1 ??
???? 
????: GI = (DI −1) /(ni−1), ?? ni?? i?
??????? 
????: Z= ni·(Pi / N2), ?? Pi?? i???
??????, N???????? 
?????: ?????? I = Qi· iX ·M ??
???(I >1)?????(0.1 < I <1 )??? Qi?? i
???????, iX ???????????, M
?????, ??????????????, ?
M=1, ?? M = 0? 





?????? (Coefficient of association, V)?
????: V=(ad−bc) / ( a b)(c d)(a c)(b d)+ + + + , ?
? a????? 2???????, b? c????
???? 1???????, d? 2???????
?????V > 0 ??????, V < 0 ?????
?, V = 0 ?????????????? V???
????????: χ2= (a + b + c+ d )(ad−bc)2/(a + 
b)(c + d)(a + c)(b + d)? 
??????? : ??? -???? (Shanon- 
Wiener Index)????????????????








⋅∑ , ?? S?????; Pi
?? i????????, Pi=Ni / N, Ni?? i???
?????; N? S????????? 
???????(Equitablity index): ????
???????????? ,?????????
?????????, E = H /Hmax (Hmax = Log2S)? 
2  ?? 
2.1  ????????????????? 
????? 206??????????? 11?, 
?????? 3 ???? 5 ????? 2 ????
1?(? 1)????????? 45.63%, ?????









表 1  丹江口水库鲤鱼肠道寄生蠕虫感染情况 
Tab. 1  Infection of helminths in the intestine of the common carp 









?????? ? 25.24% 1.76±6.46 23.38±34.32 
?????? ? 3.88% 0.91±7.79 6.98±11.42 
????? ? 1.94% 0.49±6.62 25.00±46.68 
????? ? 0.49% 0.04±1.63 9.00 
????? ? 0.49% 0.00±0.07 1.00 
????? ? 3.40% 0.05±0.29 1.43±0.79 
?????? ? 1.46% 0.01±0.12 1.00 
???? ? 1.46% 0.01±0.12 3.30±2.86 
????? ? 16.02% 0.54±1.66 2.00±1.41 
?????? ? 0.97% 0.02±0.22 3.65±3.89 
?????? ? 11.17% 0.41±1.72 1.00 
Note: I: Aspidogaster ijimai; :Ⅱ  Asymphylodora japonica; :Ⅲ  
Carassatrema lamellorchis; :Ⅳ  Contracaecum sp.; :Ⅴ  Cucullanus 
cyprini; :Ⅵ  Rhabdochona cyprini; :Ⅶ  Spinitectus gigi; :Ⅷ  Capil-
laria sp.; :Ⅸ  Rhadinarhynchus cyprini; :Ⅹ  Micracanthorhynchina 
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???????????????(I > 1.0), ???
??????????????????????
?????(0.1 < I < 1.0), ???????????
???????????(Rhabdochona cyprini)??
?????????????????(Micracan-
thorhynchina motomurai)?????(I < 0.1)? 
??????????????? 4.63, ??
???? 0.60????????????????
??????, ???????(? 1)???? 2004
???(12 ?)???????(1.81), ????(5 
? )??????? (0.44); ?????????
2004 ???(8 ?)??(0.87), ????(5 ?)??
(0.22)? 
 
表 2  丹江口水库鲤肠道寄生蠕虫种群特征值指标 














?????? ? 23.64 0.06 0.44 0.41 1.76 
?????? ? 66.71 0.35 0.04 0.21 0.91 
????? ? 90.31 0.90 0.01 0.11 0.49 
????? ? 9.00 1.00 0.00 0.01 0.04 
????? ? 1.00 / 0.00 0.00 0.00 
????? ? 1.76 0.08 0.00 0.01 0.05 
?????? ? 0.99 0.00 0.00 0.00 0.00 
???? ? 0.99 0.00 0.00 0.00 0.01 
????? ? 5.10 0.04 0.09 0.13 0.53 
?????? ? 2.49 0.50 0.00 0.00 0.02 
?????? ? 7.22 0.07 0.05 0.10 0.41 
?: ???????? 1??;?/????? 1????????, ???????? 
Note: The name and serial number of the helminths was same as Tab. 1; “/” represents that it is impossible to calculate the aggregation 




? 1  ??????????????? 
Fig. 1  Seasonal changes of the Shanon-Wiener Index and Equi-
tablity Index of the component community of helminths in the 
intestine of the common carp Cyprinus carpio from the Danjiang-
kou Reservoir, China 
2.3  ???????????? 
? 11 ?????????????χ2 ???
3?????? n= 2−1= 1, ?χ2??, ?χ20.05= 3.84, 
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表 3  丹江口水库鲤肠道寄生蠕虫群落的种间协调系数和卡方值 
Tab. 3  The interspecific coordinate coefficient (V-value) and X2-value of the helminth community in the intestine of the common carp 
Cyprinus carpio from the Danjiangkou Reservoir, China 
X2-value 
V-value 
? ? ? ? ? ? ? ? ? ? ? 
?  0.0003 1.3249 3.0148 0.3264 0.4610 0.9888 0.9888 14.3730 2.6497 0.0098
? –0.0011  0.8114 7.8164 7.8164 19.6692 3.4443 3.4443 1.5877 4.5138 0.2027
? 0.0802 0.1538  12.1891 14.2387 1.0295 5.5365 3.4667 2.4662 7.6991 2.2908
? –0.0406 –0.0140 0.4963  53.0183 8.7287 18.3786 18.5399 3.4181 27.1539 3.7903
? 0.1202 –0.0140 –0.0098 –0.0049  8.7287 18.3736 18.5399 3.4181 27.1539 3.7903
? –0.0473 0.3783 0.1678 –0.0131 –0.0131  3.7337 1.6328 0.0162 4.9617 0.1182
? 0.1159 –0.0244 –0.0171 –0.0086 –0.0086 –0.0228  6.9674 0.0009 9.8510 2.3775
? 0.1159 –0.0244 0.2766 –0.0085 –0.0085 0.2009 –0.0148  2.4176 9.8501 2.3375
? 0.2641 –0.0878 –0.0615 –0.0263 –0.0263 –0.0089 0.0574 –0.0531  5.2223 1.0323
? 0.1704 –0.0199 –0.0139 –0.0069 –0.0069 –0.0186 –0.0120 –0.0120 0.2267  2.6632




? 2  ???????????????????? 
Fig. 2  Seasonal dynamics of prevalence of the component com-
munity of partial helminths in the intestine of the common carp 
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??χ20.05(8)=37.26, P<0.05; ?????χ20.05(8)= 






? 3  ????????????????????? 
Fig. 3  Seasonal fluctuation of mean abundance of the component 
community of partial helminths in the intestine of the common carp 
Cyprinus carpio from the Danjiangkou Reservoir, China 
 
??, 2005 ?????, ???????????; 
?????????????? 2005 ???(8 ?
?)??, ??????, ???????? 









486 ? ? ? ? ? ? 36? 
??????????)???????????
? [12], ?????????? , ??????? , 
??????????????[13], ??????
??????????????, ???????
?????????; ??, ?????????, 









? , ????????????????? [5]; ?
??????????????, ???????

















































[1] Barger M A, Esch G W. Host specificity and the 
distribution-abundance relationship in a community of 
parasites infecting fishes in streams of North Carolina [J]. 
Journal of Parasitology, 2002, 88(3): 446?453 
[2] Mouillot D, George-Nascimento M, Poulin R. Richness, 
structure and functioning in metazoan parasite communities 
[J]. Oikos, 2005, 10(3): 447?460 
[3] Luque J L, Poulin R. Metazoan parasite species richness in 
Neotropical fishes: hotspots and the geography of 
biodiversity [J]. Parasitology, 2007, 134(Pt 6): 865?878 
[4] Fernandez M V, Brugni N L, Viozzi G P, et al. The 
relationship between fish assemblages and the helminth 
communities of a prey fish, in a group of small shallow lakes 
[J]. Journal of Parasitelogy, 2010, 96(6): 1066?1071 
[5] Nie P, Yao W J, Gao Q, et al. Diversity of intestinal helminth 
communities of carp from six lakes in the flood plain of the 
Yangtze river, China [J]. Journal of Fish Biology, 1999, 
54(1): 171?180 
[6] Aydogdu A, Altunel F N. Helminth parasites (Plathelminthes) 
of common carp (Cyprinus carpio L.) in Iznik Lake [J]. 
Bulletin of the European Association of Fish Pathologists, 
2002, 22(5): 343?348 
3? ?  ??: ????????????????????? 487 
[7] Tekin-Ozan S, Kir I, Barlas M. Helminth parasites of 
common carp (Cyprinus carpio L., 1758) in Beysehir Lake 
and population dynamics related to month and host size [J]. 
Turkish Journal of Fisheries and Aquatic Sciences, 2008, 
8(2): 201?205 
[8] Chen Q L. Handbook of the Investigation of Fish Diseases 
(2nd edition) [M]. Shanghai: Shanghai Scientific and 
Technical Publishers. 1981, 278 ????. ??????
(???). ??: ?????????. 1981, 278? 
[9] Bush A O, Lafferty K D, Lotz J M, et al. Parasitology meets 
ecology on its own terms: Margolis et al. revisited [J]. 
Journal of Parasitology, 1997, 83(4): 575?583 
[10] Wu J Y, Lü J Y, Zeng H, et al. Studies on community ecology 
of helminthes parasitic in Mugil cephalus in Guangdong 
Province, China [J]. Acta Ecologica Sinica, 2001, 21(6): 
1003?1008 [??? , ??? , ?? , ? . ?? (Mugil 
cephalus)??????????. ????, 2001, 21(6): 
1003?1008] 
[11] Nie P. Communities of intestinal helminths of carp, Cyprinus 
carpio, in highland lakes in Yunnan province of southwest 
China [J]. Acta Parasitologica, 1995, 4(3): 148?151 
[12] Wang W, Liu J, Chen L J, et al. Studies on food niches of 
omnivorous fishes in the Gehu Lake [J]. Reservoir Fisheries, 
2006, 26(4): 39?42 [??, ??, ???, ?. 滆???
???????????. ????, 2006, 26(4): 39?  
42] 
[13] Huang J L, Wang L H. Quantitative Analysis and evaluation 
of the eco-environment situation of the Danjiangkou 
Reservoir Area [J]. South-to-North Water Transfers and 
Water Science & Technology, 2010, 8(5): 1?6 [???, ?
??. ?????????????????. ????
?????, 2010, 8(5): 1?6] 
[14] Wang L H, Huang J L, Du Y. Eco-environmental evaluation 
of middle route of the South-to-North Water Transfer Project 
[J]. Resources and Environment in the Yangtze Basin, 2011, 
20(2): 161?166 [???, ???, ??. ???????
????????????. ?????????, 2011, 
20(2): 161?166] 
[15] Choudhury A, Bruch R, Dick T A, Helminths and food habits 
of Lake Sturgeon Acipenser fulvescens from the Lake Win-
nebago System, Wisconsin [J]. American Midland Naturalist, 
1996, 135(2): 274?282 
[16] Churcher T S, Ferguson N M, Basáñez M G, Density de- 
pendence and overdispersion in the transmission of helminth 
parasites [J]. Parasitology, 2005, 131(Pt 1): 121?132. 
[17] Gao D, Wang G T, Wu S G, et al. Seasonal dynamics of 
Micracanthornhynchina motomurai (Acanthocephala: Rhadi-
norhynchidae) in three cyprinids from the Danjiangkou 
Reservoir [J]. Acta Hydrobiologica Sinica, 2008, 32(1): 1?5 
[??, ???, ???, ?. ????????????
????????????. ??????, 2008, 32(1): 
1?5] 
488 ? ? ? ? ? ? 36? 
COMMUNITY STRUCTURE AND SEASONAL DYNAMICS OF INTESTINAL 
HELMINTHS IN THE COMMON CARP FROM THE DANJIANGKOU RESERVOIR, 
CHINA 
GAO Dian1, 2, WANG Gui-Tang2, WU Shan-Gong2, ZOU Hong2, XI Bing-Wen2, 3 and LI Wen-Xiang2 
(1. Department of Parasitology, Medical College of Nanchang University, Nanchang 330006, China; 2. Institute of Hydrobiology, 
Chinese Academy of Sciences, Wuhan 430072, China; 3. Key Laboratory of Genetic Breeding and Aquaculture Biology of Freshwater 
Fishes, Ministry of Agriculture; Freshwater Fisheries Research Center, Chinese Academy of Fishery Sciences, Wuxi 214081, China) 
Abstract: Change of the environment by natural barriers (e.g. lakes, mountain ranges) and/ or human activities (e.g. 
major roads, agriculture, dam) can lead to the difference on diversity and change of seasonal dynamics of parasite 
communities by affecting population size and dispersal pattern of species in nature. In order to study the influence of 
characteristics on parasite communities in the Danjiangkou Reservoir Area, we investigated the infra- and component 
communities of intestinal helminths in the common carp Cyprinus carpio before the Middle Route of the South to North 
water Transfer Project was constructed in the Hanjiang River from February 2004 to November 2005. In investigation, a 
total of 11 species of intestinal helminths were recorded from 206 fish, including 3 digeneans, 5 nematodes, 2 acantho-
cephalans and 1 cestode and the statistical analysis of infective status of helminth population and community were per-
formed at the same time. The total prevalence was 45.63%, and the mean abundance of helminthes and the intensity of 
infection being 4.23±12.65 and 9.29±17.48 respectively. Among the 11 species sampled, Aspidogaster ijimai had the 
highest total prevalence (25.24%) and mean abundance (1.76±6.46), while Carassatrema lamellorchi had the highest 
mean intensity (25.00±46.68). The frequency distribution of helminths was over-dispersed in most of species as meas-
ured by the variance to mean ratio except that in low infective abundance, i.e. Cucullanus cyprini. The species diversity 
index of helminths communities was 4.63 as measured by Shanon-Wiener Index, and the species equitability index was 
0.60. The analysis of seasonal dynamics of helminth community diversity showed that it possessed a fluctuant and ir-
regular seasonal changes about helminth species composition and number. In common, each fish was infected with 1 to 
4 species of helminths. In the helminth component communities, Aspidogaster ijimai was the dominant species, and the 
subdominant species were Asymphylodora japonica, Khawia sinensis, Carassatrema lamellorchis and Rhadinarhynchus 
cyprini, which were measured by important value index. Interspecific association analysis measured by coordinate coef-
ficient indicated that there were significant positive associations between Rhabdochona cyprini and Carassatrema la-
mellorchi, Rhadinarhynchus cyprini and Aspidogaster ijimai, Contracaecum sp. and Micracanthorhynchina motomurai, 
Rhadinarhynchus cyprinid and Micracanthorhynchina motomurai respectively. The seasonal dynamics of prevalence 
and mean abundance of the dominant and subdominant species were measured by G-test of heterogeneity and 
Kruskal-Wallis H Test respectively. The result showed that most helminth species exhibited a very similar and signifi-
cantly seasonal change pattern which had higher infection levels in autumn and winter and lower in spring and summer 
except Khawia sinensis which had no seasonal changes being found. The result of the present data showed that helminth 
infra-communities in common carp of the Dangjiangkou Reservoir Area would be relatively abundant, which reflected a 
relatively satisfactory survival environment including copious food and favorable water quality for fish hosts. While 
most of these infections focused on a few of the dominant and subdominant species and presented a distinguished sea-
sonal dynamics, which revealed a nice subsistence strategy. 
 
Key words: Common carp; Helminth; Community; Seasonal dynamics 
 
 
 
